Plasmodium falciparum infection and exoerythrocytic development in mice with chimeric human livers.
The exoerythrocytic stage of Plasmodium falciparum has remained a difficult phase of the parasite life-cycle to study. The host and tissue specificity of the parasite requires the experimental infection of humans or non-human primates and subsequent surgical recovery of parasite-infected liver tissue to analyze this stage of the parasites development. This type of study is impossible in humans due to obvious ethical considerations and the cost and complexity in working with primate models has precluded their use for extensive studies of the exoerythrocytic stage. In this study we assessed, for the first time, the use of transgenic, chimeric mice containing functioning human hepatocytes as an alternative for modeling the in vivo interaction of P. falciparum parasites and human hepatocytes. Infection of these mice with P. falciparum sporozoites produced morphologically and antigenically mature liver stage schizonts containing merozoites capable of invading human red blood cells. Additionally, using microdissection, highly enriched P. falciparum liver stage parasites essentially free of hepatocyte contamination, were recovered for molecular studies. Our results establish a stable murine model for P. falciparum that will have a wide utility for assessing the biology of the parasite, potential anti-malarial chemotherapeutic agents and vaccine design.